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Abstract 
A 360-d study was performed to evaluate the effects of environmental conditions on storage stability of 
exogenous phytases. Coated and uncoated products from 3 phytase sources (Ronozyme P, OptiPhos, and 
Phyzyme) were stored as pure forms, in a vitamin premix, or in a vitamin and trace mineral (VTM) premix. 
Pure products were stored at 0, 41, 73, and 99ºF (75% humidity). Premixes were stored at 73 and 99ºF. 
Sampling was performed on d 0, 30, 60, 90, 120, 180, 270, and 360. Sampling of the pure products stored 
at 0 and 41ºF was discontinued after d 120 due to mold growth in the 41ºF samples. Stability was 
measured as the residual phytase activity (% of initial) at each sampling point. For the stability of the pure 
forms, all interactive and main effects of phytase product, coating, time, and temperature of storage were 
significant (P < 0.01), except for time x coating interaction. When stored at 73ºF or less, pure phytases 
retained at least 91, 85, 78, and 71% of initial phytase activity at 30, 60, 90, and 120 d of storage, 
respectively. However, storing pure products at 99ºF reduced (P < 0.01) phytase stability, with OptiPhos 
retaining the most (P < 0.01) activity. Coating mitigated (P < 0.01) the negative effects of high storage 
temperature for Ronozyme and OptiPhos (from d 90 onward) but not for Phyzyme. For the stability of 
phytase in different forms of storage, all interactive and main effects of phytase product, form, coating, 
time, and temperature of storage were significant (P < 0.01). When stored at room temperature (73ºF), 
retained phytase activities for a majority of the phytase sources were more than 85, 73, and 60% of initial 
activity up to 180 d when stored as pure products, vitamin premixes, or VTM premixes, respectively. When 
stored at 99ºF, pure phytase products had greater (P < 0.01) retention of initial phytase activity than when 
phytases were mixed with the vitamin or VTM premixes. Coated phytases stored in any form had greater 
(P < 0.01) activity retention than the uncoated phytases at all sampling periods. In conclusion, storage 
stability of commercially available phytases is affected by duration of storage, temperature, product form, 
coating, and phytase source. Pure products held at 73ºF or less were the most stable. In premixes, longer 
storage time and higher temperature reduced phytase activity, but coating mitigated some of these 
negative effects.; Swine Day, Manhattan, KS, November 18, 2010 
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Control5 0 10,500 --- 3,343,000 ---
OptiPhos	2000-M6 2,000,000 3,932,000 1.96 2,046,000 1.02
OptiPhos	2000-PF6,9 2,000,000 5,179,000 2.58 2,022,000 1.01
Phyzyme	5000	G7 5,000,000 5,144,000 1.03 --- ---
Phyzyme	10000	TPT7,9 10,000,000 10,587,000 1.06 --- ---
Ronozyme	P-M8 50,000,000 52,148,500 1.04 --- ---
Ronozyme	P-CT8,9 10,000,000 12,057,500 1.20 --- ---
Vitamin	premix
Control5 0 4,967 --- 37,000 ---
OptiPhos	2000-M6 83,333 214,425 2.51 41,000 0.49
OptiPhos	2000-PF6,9 83,333 250,853 2.95 57,000 0.68
Phyzyme	5000	G7 166,666 266,339 1.57 --- ---
Phyzyme	10000	TPT7,9 166,666 266,116 1.57 --- ---
Ronozyme	P-M8 616,666 738,388 1.19 --- ---
Ronozyme	P-CT8,9 616,666 637,467 1.42 --- ---
Vitamin	and	trace	mineral	premix
Control5 0 4,948 --- 77,000 ---
OptiPhos	2000-M6 83,333 209,424 2.45 25,000 0.30
OptiPhos	2000-PF6,9 83,333 244,067 2.87 55,000 0.66
Phyzyme	5000	G7 166,666 209,437 1.23 --- ---
Phyzyme	10000	TPT7,9 166,666 166,239 0.97 --- ---
Ronozyme	P-M8 616,666 699,542 1.13 --- ---
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Figure	5.	Residual	phytase	activity	(%	of	initial)	for	Phyzyme	10000	TPT	(coated)	and	
Phyzyme	5000G	(uncoated)	as	affected	by	form	of	storage	(as	pure	product	[PUR],	in	a	
vitamin	premix	[VIT],	or	in	a	vitamin-trace	mineral	premix	[VTM]),	storage	tempera-
ture	(room	temperature	[73ºF],	and	in	a	controlled	environment	chamber	[99ºF	and	75%	
humidity])	and	time	(30	to	360	d).	Each	data	point	(least	square	mean	±	3.75)	is	the	mean	
of	3	observations.
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Figure	6.	Residual	phytase	activity	(%	of	initial)	for	Ronozyme	CT	(coated)	and	Ronozyme	
M	(uncoated)	as	affected	by	form	of	storage	(as	pure	product	[PUR],	in	a	vitamin	premix	
[VIT],	or	in	a	vitamin-trace	mineral	premix	[VTM]),	storage	temperature	(room	tempera-
ture	[73ºF],	and	in	a	controlled	environment	chamber	[99ºF	and	75%	humidity])	and	time	
(30	to	360	d).	Each	data	point	(least	square	mean	±	3.75)	is	the	mean	of	3	observations.
